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A 2 mm radius vapor bubble in water is driven with a uniform pressure of 10 bar. Spherical symmetry is maintained in the ensuing 25 mJ collapse. A few nanoseconds prior to stagnation the bubble is 20 µm in radius and imploding at 10 km/s. During the subsequent stagnation event, a series of 3 or 4 concentric shock waves are emitted at intervals of 2 ns, each accompanied by a 1 ns burst of light. 2 ns after the first light emission, the first shock reaches 20 µm in radius and moves at 20 km/s relative to the fluid. This implies an interior pressure of several Mbar, which is consistent with the deposition of the 25 mJ collapse energy into this volume.
The light is emitted from a region 18 µm in radius and has a blackbody temperature of about 15,000 K. This emission likely originates from the outer plasma shell which is opaque to a higher temperature core as observed in similar but less energetic collapses 1,2 .
The event is conducted in a vessel 50 mm in diameter which contains degassed water held at the vapor pressure. Breakdown of a tightly focused laser pulse deposits a few µJ of energy to nucleate a bubble at a precise location. The bubble grows to its maximum radius on a millisecond timescale with excellent symmetry. A uniform pressure squarewave with microsecond rise time then drives the collapse at roughly constant pressure throughout its 60 µs duration. The pressure rise is provided by a symmetric array of eight pulsed piezo-electric transducers which draw a total of ~1 J of electrical energy at 1 kV and 200 kW.
The bubble and shocks are imaged with a 1 ns collimated laser backlight. Imaging a series of identical events at different times yields a radius time history from which velocity and kinetic energy are calculated. Light emission at two discrete wavelengths, 330 nm and 780 nm, is measured with fast photomultiplier tubes. This allows rudimentary time resolved thermometry of a single event.
